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REMARKS 



Applicants have merely deleted the BRIEF DESCRIPTION OF THE DRAWINGS at 
pages 61 and 62 and inserted each of Figures 1A to Figure 7 in the specific example where the 
figures are discussed. Thus, Figure lb was moved to Example 12 on page 50. Figure la and 
Figure 2 were moved to Example 16 on page 53. Figures 3 and 4 were moved respectively to 
Examples 20 and 21 on page 55. Figure 5 was moved to Example 22 on page 56. Figure 6 was 
moved to Example 24 on page 57. Figure 7 was moved to Example 28 on page 60. 

Please note that Figure lb is not referred to in Example 12 but the BRIEF 
DESCRIPTION OF THE DRAWINGS at page 61 identifies that figure as representing "an 
HPLC separation of (+)-catechin-(4a,8)-(-)-epicatechin prepared by Example 12" and that the 
title of Example 12 (see page 50) is "Preparation of (+)-Catechin (4a-+8)-(-)-epicatechin." 

Copies of the relevant pages are attached as Exhibit 2 and copies of the figures are 

attached as Exhibit 3. 

Entry of this Amendment is respectfully requested. No new matter is presented. If 
requested, a substitute specification will be provided. 

This procedure was used to correct prior application Serial No. 10/212,973 filed August 
6, 2002. 

If the amendment is not entered, the drawings will be cancelled as they are not required 
for an understanding of how the procyanidins are synthetically prepared. 
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Customer No. 27383 
Clifford Chance US LLP 
31 West 52 nd Street 
New York, NY 10019 
Telephone: (212)878-3145 



Date: 





Margaret B. Kelley 
Reg. No. 29,181 



4 



NYB 1474238.1 



Page 1 of 1 




United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United Rtat«» P»t«nt and Trademark Office 
Addrcf : COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Yii^iia 22313-1450 



| APPLICATION NUMBER | FILING OR 371 (c) DATE | FIRST NAMED APPLICANT \ ATTORNEY DOCKET NUMBER | 



10/798,131 



Margaret B. Kelley 
Clifford Chance US LLP 
31 West 52nd Street 
New York, NY 10019-6131 



03/1 1/2004 



Leo J. Romanczyk JR. 



5677-21 1 



CONFIRMATION NO. 5849 
FORMALITIES LETTER 



•OC00000O01 3287255* 



Date Mailed: 07/21/2004 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 
Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since it 
does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS from 
the date of this Notice within which to correct the informalities indicated below. Extensions of time may be 
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 are required The drawings 
submitted are not acceptable because: 

■ The drawings have a line quality that is too light to be reproduced (weight of all lines 
and letters must be heavy enough to permit adequate reproduction) or text that is 
illegible (reference characters, sheet numbers, and view numbers must be plain and 
legible) see 37 CFR 1 .84(1) and (p)(1)); See Figure(s) 1a, 1b. 
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Alexandria VA 22313-1450 
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BEST AVAILABLE COPY 

5 CH 2 Ph). 4.29 (1H, dd, J=8.3, 8.3 Hz, A-4), 3.80 (IH, m. H-3), 2.71 (IH. d, J=16.6 Hz, B-4), 2.53 
(IH, dd, J=4.4. 16.6 Hz, B-4); ,3 C NMR 8156.5, 156.0, 154.6, 154.0, 152.5, 151.6, 151.4, 151.2, 
150.6, 147.0, 146.7, 141.7, 141.6. 141.5, 139.8, 134.8, 134.4, 134.2, 133.9, 129.3, 128.7, 126.2, 
126.!, 126.0, 125.8, 125.5, 125.4, 125.2, 125.1, 125.0, 124.9, 119.8, 115.0, 112.6, 111.2, 106.1, 
104.5, 96.5, 94.9, 93.0, 92.8, 79.9, 70.5, 69.1, 69.0, 67.8, 67.7, 63.9, 35.0, 25.5; IR (KBr, era ') 
10 3418, 3057, 3034, 2918, 1609, 1510, 1446, 1371, 1260, 1202, 1097, 806. 731, 696; MS (FAB. m/z) 
939.6 (M + H) + , 649.1 , 607.0, 559.0, 459.8. 

Example 12 

Preparation of f +) - Catechm (4a-»8H-)-epicatechin 
Tetra-0-benzyl-<+)-catechin-(4a-»8)-(-)-epicaiechin prepared in Example 11 (50 mg) was dissolved in 

1 5 methanol (10 mL) and degassed by blowing argon for 10 min. 30% Palladium-charcoal (30 rag) was 
added and bydrogetiolysis conducted at 45 psi for 3 hours. The solution was filtered through Celite 
Which was washed with methanol. The combined filtrate and washings were evaporated and the residue 
was dissolved in water, then lyophilized to provide a quantitative yield of the dimer as an off-white 
solid. For the NMR spectrum the Hs comprising the upper monomer of the dimer are designated A and 

20 the Hs comprising the lower monomer of the dimer are designated B. ! H NMR (CDCV.d^methanol, 
9:1) 8„ 7.21 (IH, bs, A-2'), 7.04 (IH, bs, B-2 T ), 6.95-6.75 (2H, ro, A~5\ B~5'), 6.62 (IH, m, A-#), 
6.45 (IH, m t B-6*), 6.20 (IH, m, B-6), 6.05 (IH, m, B-6), 5.89 (2H, m, A~6, A~8), 4.98 (lH f m. B- 
2,), 4.85 (IH, m, B~2), 4.42-4.25 (3H, ro, A-4, A-3, A-2), 3 05-2.62 (2H, m, B^). 

Example 13 

25 Preparation of 3-Acetvl-tetra-6M?er^^ 

Tetra-0-benzyl-(+)-ca1echii^ prepared in Example 1 1 was acetyJated with acetic 

anhydride in pyridine. 120 mg of tetra ObenzyH+)<atecbin (4«->8)-(-Hpicatechm was dissolved in 
2 mL of dry pyridine and 500 uL of acetic anhydride added. The reaction mixture was starred under 
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5 Example 16 

Preparation of ^Epicatechin^4B^8W-VeDicatechm 
Tetra-CH-)epicatechbi (4p^8M->^icatechin prepared m Example 15 (40 rog, 0.043 ramol) was 
dissolved in 8 mL methanol and degassed by Wowing argon for 10 min. To the solution, 25 mg of 
30% palladium-charcoal was added and the mixture hydrogenoJyzed at 45 psi for 3 hours. The solution 
10 was filtered through Celhe followed by washing with 25 mL methanol. Hie combined filtrate and 

washing were evaporated and the residue dissolved in water. Lyophilization provided 23 mg of an off- 
white powder. HPLC analysis (Figure 1 A) revealed the presence of 18% monomer, 45% dimer, 25% 
trimer and 8% tetramer. The ! H NMR spectrum is shown in Figure 2. 

Example 17 

15 Preparation of Tetra-r>berizvH^ 

4P-Acetoxy tetra-0-benzyl-(+)<atech"m prepared by Example 6 (70 rag. 0.1 ramol), (+)-catechin (145 
mg, 5 eq) and LiBr (44 mg, 5 eq) were dissolved in a mixture of THF and methylene chloride (3 mL 
each) and the solution refluxed for 24 hours under argon. The solution was partitioned between ethyl 
acetate and water (25 mL each) and the organic phase dried over Na^SCV Following evaporation, the 

20 residue was resuspended in ethyl acetate (25 mL) and filtered to remove most of the unreacted (+) - 
catechin. After evaporation, the residue was subjected to silica gel chromatography where elution with 
methylene ch!oride:ethyl acetate (1:1, v/v) provided an off-white powder (81 mg, 68%) after 
evaporation. l H NMR (CDCl 3 :dVmethanol, 9:1) 5„ 7.39-7.06 (20H, m), 6.84-6,68 (5H, m), 6.47 (1H, 
d, J=7.9 Hz), 6.32-5.98 (4H, m), 5.00-4.33 (I1H, m), 3.58 (1H, m), 2.98 (1H, m), 2.35 (1H, id); IR 

25 (KBr, cm l ) 3441, 3057, 3034, 2918, 1609, 1542, 1510, 1371, 1266, 1097, 812, 737, 696; MS (APCI, 
mil) 938 (M-H), 920, 848, 816, 696, 607, 558. 
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monomer of the dimer are designated B. J H NMR (CDCl^ (^-methanol, 9:1) &>, 7.41-7.13 (40H, m, 

Ar-H), 6.97-6.79 (6H, complex, A-2\ A-5\ A-6\ B~2\ B-5\ B-6), 6.22 (1H, s, B-6), 6.20, 6.12 

(2xlH, 2xd, J-2.4 Hz, A-6, A-8), 5.18-4.51 (19H, CH 2 Ph ? A-2, A-4, R-2), 4.28 <1H, m, A-3), 3.85 

(1H, m, B-3), 2.95 (1H, d, J = 16 Hz, B-4), 2.60 (1H, dd, J=5, 16 Hz, B-4). 

Example 20 

Preparation of Tetra-O-benzyl-f +) catechin 
^4a^8V3-acetv1-( 4»Watechin-f4q^8lpentaaeetvt f-lepicatechin 

To a solution of 3-acetyl ^+)-catechm-(4a-*8>-pentaacetyl ()-epicatechin prepared by Example 

14 (100 rag, 0.068 mmol) and 4p acetoxy tetra-O-benzyH+Katechin prepared by Example 6 (334 mg, 

2 eq) in THF (7 mL) and methylene chloride (7 ml,), 161 mg of Lil was added. The solution was 

refluxed for 24 hoars, followed by partition between ethyl acetate and water (25 mL each). The 

organic phase was dried over Na 2 S0 4 filtered and the solvent evaporated. The residue was subjected to 

silica gel chromatography where elutson with ethyl acetaie-methylene chloride (1:1 , v/v) provided a 

brownish white solid (100 mg, 28%) after the evaporation of the solvent. The resulting !H NMR is 

shown in Figure 3. MS (FAB, m/ Z ) 1482 (M+H)\ 1148, 1042, 962, 920, 650. 

Example 21 

Preparation of Tetra-O-benzvH + Vcatechm ~(4a->8) 
>pentaacmK^ Vcatechin^(4a^ ^Vpp^ a r ^tvl (-Vepicatechin 

Tetra-0-benzyl-(+) catechin-(4a^8)-3-acety^(+)^techin'(4a^8)-pemaacxtyl (-)-epicafechm 

prepared by Example 20 (100 mg, 0.068 mmol) was stirred in dry pyridine (2 mL) and acetic anhydride 

(I mL) under argon for 24 hours. The solution was then partitioned between IN HQ and ethyl acetate 

(25 mL each), the organic layer was washed with 5% NaHC0 3 , saturated NaCl and dried over MgS0 4 . 

Evaporation of the solvent provided an oily residue which was subjected to silica gel chromatography 

where elution with 10% ethyl acetate in methylene chloride provided a white powder (70 mg. 61 %) 

after evaporation of the solvent. The resulting ! H NMR is shown in Figure 4. 
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Example 22 

Preparation of 3 AcefvH4 Vcatrchin -(4a->8) 
-pentaacetvH + Vcatechir>( 4a-*8 Vpentaacetvl (-Vepicatechin 

Tetra-Obenzyl- ( + )^techin-(4a~>8)-pentaacety^^ (_), 
epkatechin prepared in Example 21 (50 mg) was dissolved in degassed ethyl aceiate-methanoi (3 mL 
each) and hydrogenolysed for 4 hours in the presence of 30% palladium-charcoal (30 mg) ai 45 psi. 
Removal of the catalyst via filtration through Celite 2nd evaporation provided the title compound as a 
pale brown powder (35 mg, 91 %). The resulting *H NMR is show in Figure 5. 

Example 23 

Tetra-0>ben zvl-< -f Vcatechin-(4a~»8V3-acctvK -t-Vcaiechin 
>f4a->8VpentaacetvK 4Vcatechin-(4a->8>-oentaacetvI (-Vepicatechin 

To a solution of 3-acetyH+)^techin^4a^8)-^ (-)- 

epicatechin prepared by Example 22 (30 mg, 0.0226 mmot) and 4ft-acetoxy tetra-abenzyH+)-catechin 

prepared by Example 6 (31 mg, 2 eq) in THF and methylene chloride (2 mL each), Lil (16 mg, 5 eq ) 

was added and the solution refluxed for 24 hours. The solution was partitioned between ethyl acetate 

and water (25 mL each) and the organic layer dried over MgS0 4 , filtered and the solvent evaporated. 

The residue was subjected to silica gel chromatography where elution with 10% methanol in methylene 

chloride provided a brownish-white solid (20 mg, 45%) after evaporation of the solvent. MS (FAB, 

m/z) 1978 (M + H) + , 1934 (M + - COCH,), 1571 (NT- COCH 3 , -3xCH 2 Ph), 1646, 1430, 1373, 1330, 

1269. 

Example 24 

Preparation of Tetra-ObenzvH 4- Vcatechiiyf 4q~»8) 
Vepicatechin-( fr-HaVtetra- O-benzyH * Vcatechin 

To a solution of tetra-O-benzyH+Vcatechin^ prepared by Example 11 

(69 mg, 0.074 mmol) and 46-acetoxy tetra-<?-benzyl-(+)-catechin prepared by Example 6 (51 mg, 

0.074 mmol) in methylene chloride and THF (5 mL each), LiBr (65 mg, lOeq) was added and the 



56 



NYB 10357R3J 



5 mixture refluxed for 24 hours. The solution was partitioned between ethyl acetate and water (25 mL 
each) and the organic layer dried over MgS0 4 . The solvent was evaporated and the residue subjected 
to silica gel chromatography where elution with ethyl acetate-methylene chloride (1:1 , v/v) provided a 
white powder (35 nig, 30%) after evaporation of the solvent. The resulting J H NMR is shown in 
Figure 6. MS (FAB, m/z) 1588 (M + H) f . 1255, 772, 648, 607, 560. 

"> Example 25 

Preparation of 8-Bromo tetra-0-benzvl-< -Vep icatechin 
To a solution of tetra-0-benzyK~)-epicatechin (Example 2) (65 mg, 0.1 mmol) in methylene 
chloride (2 mL), N-bromosuccinimide (18 mg, 0.1 mmol) was added and the solution stirred under 
argon for 10 min. The mixture was filtered through silica gel followed by ehition with 20 mL ethyl 

1 5 acetaiermethylene chloride (1:1, v/v). The combined filtrate and eluant were evaporated. The residue 
was subjected to silica gel chromatography where elution with methylene chloride provided the tide 
compound as shiny pinkish-white crystals (66 mg, 90%) after evaporation of the solvent. ! H NMR 
(CDC1 3 ) 6„, 7.45-7.21 (21 H, m, Ar-H), 7.01 (1H, dd, J = 1.4 8.3 Hz, H-6), 6.96 (1H, d, J-8.3 Hz, 
H-S), 6.23 (2H, s, H^), 5.38 (1H, m, H-3), 5.21, 5.18; 5.10, 4.97 (4x2H, 4xs. 4xCH^ 5.01 (1H, s, 

20 H-2), 4.3 (1H, ra, H-3), 3.03 (1H, dd, J=L9, 17.4 Hz, H^), 2.89 (1H, dd, J-4., 17.4 Hz, H-4), 
1.55(lH,d,J=4.8Hz,OH). 

Example 26 

Preparation of 8- Bromo PentabenzvM-)-epfcatechm 
To a solution of pentabenz>'N(-><picatechin (55 mg, 0.074 mmol) in methylene chloride (2 mL) 
25 at 0°C, N-bromosuccinamide (14 mg, leq) was added and the solution stirred at r.t. for 30 min. The 
solution was passed through a 25 mm dia. column of silica gel (7 gm) which was eluted with methylene 
chloride (30 mL). The combined filtrate and eluant were evaporated to provide the title compound as a 
white foam (50 mg, 82.5%) after evaporation of the solvent. 5 H NMR (CDCI3) 5„, 7.43-6.90 (28H, 
m, Ar-H), 6.21 (1H, 5, H-6), 5.17 (2H, s, CH^), 5.09 (5H, s, 2xCH 2 , H-2), 4,96 (2H, s, CHJ, 4.37, 
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The assignment of the correct absolute configuration was tested by calculation of the Flack V 
parameter. This parameter was indistinguishable from zero, indicating the correct configuration was 
assigned. A test refinement of the inverted configuration resulted in a Flack V parameter value of 
0.95(5) and a significant increase in the R factors, both indicating that the assignment was correct. The 
final model for 84>romo tetra O-benzyl-(~>epicatechin is shown in Figure 7. 

Example 29 

Preparation o f (8±^8). ($± ±6). and (6t±6) Linked Procvanidin Oligomers 

The steps described in this invention can be extended to provide procyanidin oligomers 
comprising (8*-*8), (8*-*6), (6*-*6) interflavan linkages. These compounds are obtained from 6-bromo- 
awl/or 84>romo-(monomer) intermediates. Coupling of these brom mated monomers with organotin 
derivatives by a Stille reaction hi the presence of a palladium^ catalyst leads to the desired oligomeric 
linkage. (Stille, J.K., Agnew, Ckern. Internal. Ed. Engl, 25, 508-524 (1986)). 

For instance, 8-bromo pentabenzyK-)-epicatechm prepared by Example 26 is reacted with 
hexaabutyi distannane to provide the alkyl stannane of pentabenzyl (-}-epicatcchin. Coupling of this 
stannnane with another 8-bromo pentabenzyl ( ^-epicatechin in the presence of tetrakis (tripbenyl 
pbosphine) palladium^ in benzene provides the deca benzyl (-) epicatechin dimer with a (8*->8) linkage. 
Deprotecting with fyPd provides the (-)^k:atechm^8^8H-)-q)icatechin in free phenolic form. 

Similarly, procyanidin oligomers comprising (8<->6) or (6<-*6) linkages can be synthesized 
using the appropriate 6-bromo~ or 8-brooKHiBonomer) derivatives. Further, coupling of 8-bromo- or 
6-bromo- d inters, trimers and higher oligomers can provide "even" numbered procyanidin oligomers 
comprising (8^8), (8^6), and (6^6) linkages. 

Still further, coupling of blocked monomers used to prepare (4->6) linked oligomers as 
described in the invention can be used in the Stille reaction to provide novel procyanidin oligomers 
comprising combinations of the (4-+6) and (4-*8) linked oligomers with (8«-»8), (8«->6), and (6*~*6) 
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5 



linkages. By way of example, the following structure illustrates and (8«->8) and (4*-*8) linked 
procyanidin trimer. 




10 

Figure J A 
Figure-IB 

15 

Figure 2 
Figure 3 
20 Figure 4 



BRIEF DESCRIPTION OF THE DRAWINGS 

Represents an HPLC separation of (-)^k^UechiiH4p- > 8)-<-) epicatechin prepared by 
Example 16 

Represents an HPLC separation of (+KatechiiK4«^8H'>«picafechio prepared by 
Example 12 

Represents the *H NMR spectrum of (-)-epicatechin-(4p~ > 8)-(-)epicatechin prepared by 
Example 16 

Represents the *H NMR spectrum of tetia^benzyi^)~caiechin-(4a^8)-pentaacetyi (-)- 
epicatechin prepared.Jby,ExampleJ20 

Represents the J H NMR spectrum of tetra-0rbenz^(*O^ 
(+ >catechin-<4a- 4 8)~(0-epic3techm prepared by Example 21 
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Represents the 'H NMR spectrum of tetra-O-benzyl (+)-catecbin-{4a-*8)-pentaacetYl 
(+>catechin-(4a-^8)-pentaacetyl (-}-epieatechin prepared by Example 22 

Represents the ! H NMR spectrum of tetra-O-benzyl (+)-catechbv(4a-~>8M-)- 
epicatecbine(6-*4a) tetra-O-benzyl (+>catechin prepared by Example 24 

Represents a X-ray mode! for 8-bromo tetra-O-benzyl (-}-epicatechin 
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